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This course introduces the fundamental methodologies on materials processes
modelling and numerical analysis. It covers topics of programing and
simulation of heat transfer, stress and strain, phase transition, and creep in
materials process. The algorithms of reverse method, and artificial intelligence
are also introduced to assist the optimization of the modelling. It strength the
knowledge and skill of materials processes modelling and analysis.
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) This course_aims to achieve the following objectives:
(English) . .
Course 1.To understand the methodology of materials processes modelling.
Description | 2-T0 gain fundamental knowledge of parameters optimization.

3.To gain fundamental knowledge of numerical analysis of temperature, stress,
distortion, microstructure and damage in materials process.

4. To be exposed to industrial practices of engineering projects involves above
phenomena.

5. To gain skills in research with numerical simulation.
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1. Introduction: 1.1 Virtual engineering; 1.2 al
ass
Models and modeling methods; 1.3 Numerical 2 teaching
analysis algorithm ; 1.4 Application Example
2. Thermal process calculation: 2.1 Finite al
ass
difference method; 2.2 Finite element .
. 4 teaching
method; 2.3 Thermal process calculation; 2.4 .
i . /practice
Program structure features and implementation
3. Thermodynamic process calculation: 3.1
Stress deformation; 3.2 Theory of elasticity and
thermal strain; 3.3 Inherent strain theory; 3.4 Class
Thermal elastoplasticity theory; 3.5 Solid Phase teaching
Transformation calculation; 3.6 Hybrid methods 12 /Discussio
for calculating and testing the mechanical n/practice
- properties of tissues; 3.7 Comparison of
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Al various calculation methods
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Temperature and stress calculation; 4.3 Class
Problems in the application of theory ; 4.4 4 teaching
Evaluation method for local post - weld heat
treatment
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Optimization of model parameters Discussion
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(English) 1. Welding numerical simulation technology and application, Jianhua Wang, Shanghai
Textbooks & Jiao Tong University Press, 2003-10
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